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CONVEYOR FOR ELONGATE COMPONENTS 
DESIGNED WITH A HEAD AND A SHANK 

5 BACKGROUND OF THE INVENTION 

The invention relates to a conveyor for elongate components designed 
with a head and a shank, in particular rivets, screws, weld studs and the like, 
according to the preamble of claim 1 . 

10 

It is known to use conveyors for the automated supply of elongate 
components designed with a head and a shank. These conveyors are used, in 
particular, for stud welding devices, punch riveting devices or the like. 

15 German Patent No. 2 403 904 discloses a conveyor for elongate 

components designed with a head and a shank. The conveyor comprises a 
feed duct which passes into a conveying duct. Inside the conveying duct is 
arranged a plunger by means of which the component can be conveyed within 
the conveying duct to a free end portion of the conveying duct. The plunger 

20 can be pulled back sufficiently far within the conveying duct that it clears the 
feed duct. According to German Patent No. 2 403 904, the conveying duct 
extends such that the components pass into the conveying duct while utilizing 
the force of gravity. The components are introduced into the feed duct 
separately. Owing to the design of the conveyor according to German Patent 

25 No. 2 403 904, the cycle time of the conveyor is determined substantially by 
the feed rate of the components within the feed duct. 

To improve the cycle times it is known to increase the feed rate of the 
components. 

30 

If the feed rate is increased, however, there is a risk that the components 
to be fed will jam or tilt within the feed duct. 
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To solve this problem, for example, U.S. Patent 5,588,576 proposes a 
feed arrangement comprising a gripping tongs with at least two gripping arms 
provided with a front gripping region and a rear pivot axis region. The gripping 
5 arms are spring loaded and have a portion through which the feed duct to the 
gripping region of the gripping arms taper. Owing to this design of the feed 
arrangement, the components which are fed individually at high speed, 
preferably pneumatically, are initially decelerated and then come to a standstill 
in the gripping region. 

10 

A problem with this feed arrangement which operates quite satisfactorily 
is that when components with identical geometry but of different materials are 
exchanged, the deceleration effect of the gripping tongs is too great, so the 
components do not pass to the transfer region. With components having a 
15 very great mass (great weight), it can happen that the deceleration effect is too 
slight so the component jumps out of the transfer region. 



During the feeding of components in a feed conduit, the speed of the 
component is reduced owing to frictional losses between the component and 
20 the feed duct. In particular with relatively long feed conduits, it may happen 
that the component does not reach the transfer region. It may also happen that 
the kinetic energy of the component is too low to spread the gripping tongs. 
To prevent this, the components are conveyed into the feed duct at high speed. 



25 SUMMARY OF THE INVENTION 

On the basis of the foregoing, the object of the present invention is to 
develop the known conveyor such that it can be used for elongate components 
of different materials designed with a head and a shank. 

30 

The conveyor according to the invention for elongate components 
designed with a head and a shank has a feed arrangement comprising a transfer 
arrangement. By means of the transfer arrangement, a component is positioned 
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in a transfer region in which the feed duct comprising a head guiding duct and 
a shank guiding duct passes into a conveying duct. The transfer arrangement 
comprises a catching unit comprising at least one catching element, which is 
arranged opposite the shank guiding duct and penetrates at least partially into 
5 the head guiding duct, in particular a catching pawl which can be deflected 
from the head guiding duct against a spring force. 

This design of the conveyor according to the invention ensures that 
components with a relatively small mass (weight) also pass to the transfer 

10 region. The components which are guided in the feed duct, for example by 
means of compressed air, slide with their head in the head guiding duct and 
their shank in the shank guiding duct. If the component passes into the region 
of the catching unit, the head of the component acts on the catch element so 
the catch element is pressed from the head guiding duct and thus clears the 

15 head guiding duct. The catch element as such can be, for example, plate- or 
strip-shaped in design so it has only a small mass or spring rigidity enabling 
components having a relatively small mass to pass to the transfer region. 

Since the catch element acts on the head of the component, the 
20 component can reliably pass into the transfer region as the catch element 

produces no or only slight moments round an axis extending transversely to the 
longitudinal axis of the component. This aiso prevents tumbling of the 
component during the feed process. 

25 The conveyor according to the invention can be used in stationary tool 

devices such as robots. It can also be used in manually operated devices such 
as robots. It can also be used in manually operated devices such as manually 
operated stud welding devices. To ensure that the component does not leave 
the transfer region during the handling of a tool with the conveyor according to 

30 the invention, as might be possible, for example, during overhead work, it is 
proposed that at least one catch element have a locking face at least partially 
limiting the transfer region. This measure ensures that the components which 
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passes to the transfer region cannot unintentionally slip from it. With the 
design of the conveyor according to the invention, a component can also be 
conveyed to the transfer region at a relatively slow speed because the 
component, in contrast to the state of the art, is not decelerated or is 
5 decelerated only to a limited extent by the catch element. 

According to a further advantageous development of the conveyor, it is 
proposed that at least one catch element is articulated on one side. The catch 
element has a free portion which penetrates at least into the head guiding duct. 
10 This development allows a constructional embodiment of the catch unit in 

which the expenditure is low. The catch element can be, for example, tongue- 
shaped in design. 

According to a further advantageous design of the conveyor, it is 
15 proposed that at least one catch element has a least one portion consisting of a 
resilient material. 

The deflection of the catch element from the head guiding duct can be 
influenced by appropriate choice of the resilient material. The resilient material 

20 is preferably a spring steel. Instead of a catch element made of a spring steel, 
the catch element can consist at least in part of a plastics material. In 
particular, the portion of the catch element forming the locking face consists of 
a resilient material so an impact by the component can be absorbed. A 
deceleration effect of the catch element can be achieved or varied by 

25 appropriate choice of the resilient material and of the geometry of the catch 
element. 

According to a further advantageous design of the conveyor, it is 
proposed that at least one catch element be pivotal round an axis. At least one 
30 spring element acts on the catch element. The spring element can be, for 
example, a torsion spring which simultaneously forms the axis on which the 
catch element is articulated. 
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To increase the availability of the conveyor, it is proposed that the spring 
element be a compression spring which is arranged between the axis and the 
end portion of the catch element. During a breakage of a winding of the 
compression spring, the operability, although restricted, is maintained so the 
desired aim of this development, an increase in the availability of the conveyor, 
is achieved. 

To enable the component to adopt a defined position or location in the 
transfer region, it is proposed according to a further advantageous design of the 
conveyor that the transfer arrangement have two relatively displaceable 
positioning segments, the positioning segments defining a recess through which 
a component can be brought into the conveying duct. The positioning 
segments are displaceable relative to one another such that, when the 
positioning segments are moved away from one another, the recess widens so 
that a component can pass through this recess into the conveying duct. The 
positioning segments are pressed apart by the head of the component. The 
component can be, for example, T-shaped in design. The component is 
preferably so designed that the diameter of the head corresponds substantially 
to the length of the shank. The design of the conveyor according to the 
invention also prevents a component from jamming within the transfer 
arrangement. The conveyor therefore operates without disturbance. 

The positioning segments preferably have a form corresponding 
substantially to the cross section of the feed duct. They simultaneously form 
an end portion of the feed duct. 

The positioning segments are displaceable substantially transversely to 
the longitudinal direction of the conveying duct. The positioning segments are 
preferably forcibly guided. The conveyor can have suitable guide means for 
this purpose, which cooperate with the positioning segments. The guide can 
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be embodied, for example, by a tongue and groove guide. Other guides are 
also feasible. 

The positioning segments are preferably displaceable against a spring 
5 force. This measure ensures that, after a component has been introduced 

through the recess into a conveying duct, the positioning segments are returned 
by the spring force into their starting position in which the positioning segments 
receive a component in the transfer region. 

10 To ensure that, during conveyance of the components in the conveying 

duct to an aperture of the conveying duct, the components do not change their 
location, it is proposed according to a further design of the conveyor that the 
conveying duct be formed by a split sleeve. The split sleeve has a first end 
portion adjacent to the transfer region and a second end portion remote from 

15 the transfer region. The cross section of the conveying duct tapers conically 
substantially from the first end portion to the second end portion. At least one 
resilient element is arranged at the second end portion of the conveying duct, 
which also comprises an aperture through which the component can issue from 
the conveying duct. During transportation of a component from the first end 

20 portion or from the transfer region to the second end portion, the sleeve is 

enlarged by the component in the conveying duct against the action of at least 
one resilient element. Once the component has left the sleeve or the conveying 
duct, the sleeve is compressed by at least one resilient element. 

25 Further details and advantages of the design of the conveyor according 

to the invention will be described with reference to a preferred embodiment 
illustrated in the drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
In the accompanying drawings: 

5 FIG. 1 is a perspective view of a conveyor; 
FIG. 2 is a solid section of a conveyor; 

FIG. 3 is an exploded view of a part of the conveyor according to 
10 FIGS. 1 and 2; 

FIG. 4 shows a further embodiment of a conveyor; 

FIG. 5 is a magnified view of a conveying duct of the conveyor with a 
15 component in the transfer region. 

FIG. 6 shows the conveyor according to FIG. 5 with a component in the 
aperture region of the conveying duct. 

20 FIG. 7 is a perspective view of a feed duct with a component. 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 shows, in part, a conveyor for elongate components designed with 
25 a head and a shank. The conveyor comprises a casing 1 . The casing 1 
comprises a connecting piece 2 by means of which the casing 1 can be 
connected to a feed conduit 3. For fixing the feed conduit 3 on the casing 1 
there is provided a connecting member 4 which is connected to the casing 1 or 
the connecting piece 2 by screws 5 and 6. 

30 

The conveyor comprises a feed arrangement 7 having a transfer 
arrangement 8. The transfer arrangement 8 comprised two positioning 
segments 9, 10. The positioning segments 9, 10 partially limit a feed duct 1 1 
which is continued in the connecting piece 2 and the feed conduit 3. 
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The remainder of a conveyor is described with reference to the 
embodiment illustrated in FIG. 2. 

5 The conveyor is proposed for elongate components 1 2 designed with a 

head and a shank. The components 12 can be fed to the conveyor via a feed 
conduit 3. The feed conduit 3 comprises a feed duct 1 1 . The feed duct 1 1 
comprises a head guiding duct 13 and a shank guiding duct 14. The conveyor 
comprises a feed arrangement 7 comprising a transfer arrangement 8. The 
10 transfer arrangement is formed in a transfer region 15 in which the feed duct 
11 passes into a conveying duct 16. A component 12 is shown in the transfer 
region 15 in the embodiment shown in FIG. 2. 

The transfer arrangement 8 comprises a catch unit 17. The catch unit 
15 17 comprises a catch element 18 which is arranged opposite the shank guiding 
duct 14 and penetrates at least partially into the head guiding duct 13. The 
catch element 18 can be deflected from the head guiding duct 13 against a 
spring force. 

20 The catch element 18 is L-shaped in design in FIG. 2. One arm 19 of the 

catch element 18 is fixed on the connecting member 4. The catch element 18 
is therefore articulated on one side. The other arm 20 of the catch element 18 
which penetrates at least partially into the head guiding duct 13 has a free end 
portion 21. The end portion 21 has a locking face 22 by means of which the 

25 transfer region 15 is at least partially limited. The catch element 18 preferably 
consists of a resilient material. 

As shown in FIG. 2, the locking face 22 rests on a head of the 
component 12 in the transfer region 15 so the component 12 is positioned in 
30 the transfer region. 
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A plunger 23 which can be brought to rest on the head of the component 
12 so that the plunger pushes the component 12 into the conveying duct 16 is 
provided for conveying the component 12 from the transfer region 15 into the 
conveying longitudinal direction of the conveying duct 16. The plunger 23 can 
5 be pushed back so a further component can be introduced into the conveying 
duct 16. The plunger 23 can be, for example, an actuating tool by means of 
which, for example, a self-punching rivet or the like can be driven into the 
workpieces to be connected. 

10 The mode of operation of the device is described hereinafter with 

reference to FIGS. 1, 2 and 3. A component 12 which comprises a head and a 
shank is conveyed pneumatically in the feed conduit 3 which comprises a feed 
duct 1 1 to the feed arrangement 7. The head of the component 12 comes to 
rest on the catch element 18 which penetrates partially into the head guiding 

15 duct 13 of the feed duct 11. The component 12 presses the catch element 18 
from the head guiding duct 13, the component 12 being slightly decelerated. It 
passes into the transfer region 15 at reduced speed. A transfer arrangement 8 
which comprises two relatively displaceable positioning segments 9, 10 is 
provided in the transfer region 15. The positioning segments 9, 10 are so 

20 designed that they form a portion of the feed duct 1 1 . The positioning 
segments 9, 10 limit a recess 24 through which the component 12 can be 
introduced into the conveying duct 16. Each positioning segment 9, 10 is 
pivotal round a respective pivot axis 25, 26. Each positioning segment 9, 10 is 
pivotal against a respective spring force of spring 27, 28. FIG. 1 shows that 

25 the free end portions of the positioning segments 9, 10 which rest opposite the 
pivot axis 25, 26 rest on stop faces 29, 30 formed in the casing so the 
respective spring 27, 28 does not press the respective positioning segment 9, 
10 into the duct cross section of the feed duct 1 1 . 

30 If the component presses into the transfer region 15, the component 12 

can be conveyed from the transfer region 15 by the plunger 23 in the 
conveying duct 16. 

9 
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The conveying duct 16 is formed by split sleeve 31 . The split sleeve 31 
is arranged in a casing sleeve 32. The casing sleeve 32 is connected to the 
casing 1 . The casing sleeve 32 is preferably connected to the casing 1 by a 
5 screw connection. For fixing the split sleeve 31, the split sleeve 31 has a 

flange 33 which is introduced between an end face of the casing sleeve 32 and 
the casing 1 . 

The split sleeve 31 has a first end portion 34 adjacent to the transfer region 15 
10 and a second end portion 35 remote from the transfer region 15. Two resilient 
elements 36 which are introduced into corresponding grooves 37 in the split 
sleeve 31 are arranged on the second end portion 35. The cross section of the 
conveying duct 16 tapers substantially from the first end portion 34 to the 
second end portion 35. 

15 

If the component 12 is introduced by the plunger 23 into the conveying 
duct 16 and is conveyed therein to the second end portion 35, the cross 
section of the conveying duct 16 is enlarged by the component 12 against the 
action of the elastic elements 36. This design of the conveying duct ensures 
20 that the component 12 invariably adopts a predetermined location within the 
conveying duct. The above-described procedure can be seen, in particular, 
from FIGS. 5 and 6 which show snapshots of the feeding of a component 12. 

We will now refer to the embodiment of a conveyor shown in FIG. 4. 
25 The basic construction of this conveyor coincides with the construction of the 
conveyor shown in FIGS. 1 and 3. Identical parts of the conveyors are 
therefore provided with identical reference numerals. 

The conveyor shown in FIG. 4 differs from the conveyor shown in FIGS. 
30 1 and 3 by the design of the catch unit 17. 



10 



Attorney Docket No. GER5196 



The catch unit 17 has a catch element 18 which is pivotal round an axis 
38. A spring element 39 is a compression spring which is arranged partially in 
a bore 40 in the connecting member 4. The spring element 39 is substantially 
perpendicular to the catch element 18. The spring element is arranged between 
5 the axis 38 and the end portion 21 of the catch element 18. 

If a component 12 is conveyed in the feed duct 1 1 to the transfer 
arrangement 8, the component 12 passes to the catch element 18 along which 
the component 12 slides. The catch element 18 which penetrates into the 

10 head guiding duct 13 is pivoted, in the path of the component 12 to the 

transfer region 1 5, by the component 1 2 round the axis 38 against the action 
of the spring element 39 out of the head guiding duct 13. The component 12 
then passes into the transfer region 15. This transfer region 15 is partially 
limited by the locking face 22 of the catch element 18. The component 12 

15 passes from the transfer arrangement 8 by means of the plunger 23 into the 
conveying duct 1 6. 

A feed conduit 3 with a conveying duct 1 1 is shown schematically in 
FIG. 7. The conveying duct 1 1 has a shank guiding duct 14 and a head guiding 
20 duct 13. The cross-sectional configuration of the feed duct 1 1 can be adapted 
to the component 12 which is an elongate component having a head 41 and a 
shank 42. During conveyance of the component 1 2 in the feed duct 1 1 , the 
lower face 43 of the head 41 slides on the guide face 44 of the head guiding 
duct 13 against which the lower face 43 is pressed by the catch elements 18. 
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WHAT IS CLAIMED IS: 

1. Conveyor for elongate components {12) designed with a head (41) and a 
shank (42), with a feed arrangement (7) comprising a transfer arrangement 
(8) with a transfer region (15) in which a feed duct (11) comprising a head 
guiding duct (13) and a shank guiding duct (14) passes into a conveying 
duct (16) in which a component (12) can be positioned, characterized by a 
transfer arrangement (8) which comprises a catch unit (17) having at least 
one catch element (18) which is arranged opposite the shank guiding duct 
(14), penetrates at least partially into the head guiding duct (13) and can be 
deflected from the head guiding duct (13) against a spring force. 

2. Conveyor according to claim 1, characterized in that at least one catch 
element (18) has a locking face (22) at least partially limiting the transfer 
region (15). 

3. Conveyor according to claim 1 or 2, characterized in that at least one catch 
element (18) is articulated on one side, a free end portion (21) of the catch 
element (18) penetrating at least partially into the head guiding duct (13). 

4. Conveyor according to claims 1 , 2 or 3, characterized in that at least one 
catch element (18) has at least one portion consisting of a resilient material. 

5. Conveyor according to claim 4, characterized in that the resilient material is 
a spring steel. 

6. Conveyor according to claim 4, characterized in that the resilient material is 
a plastics material. 

7. Conveyor according to claim 1 , 2 or 3, characterized in that at least one 
catch element (18) is articulated pivotally round an axis (38) and at least one 
spring element (39) acts on the catch element (18). 

8. Conveyor according to claim 7, characterized in that the spring element (39) 
is a compression spring which is arranged between the axis (38) and the 
end portion (21) of the catch element (18). 
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9. Conveyor according to one of claims 1 to 8, characterized in that the 
transfer arrangement (8) comprises two relatively displaceable positioning 
segments (9, 10), the positioning segments (9, 10) defining a recess (24) 
through which a component (12) can be introduced into the conveying duct 
(16). 

10. Conveyor according to claim 9, characterized in that the positioning 
segments (9, 10) are displaceable against a spring force. 

11. Conveyor according to claim 9 or 10, characterized in that each positioning 
segment (9, 10) is pivotal round a respective pivot axis (25, 26). 

12. Conveyor according to claim 9, 10 or 1 1, characterized in that the 
positioning segments (9, 10) have a form substantially corresponding to the 
cross section of the feed duct (11). 

13. Conveyor according to one of claims 9 to 12, characterized in that each 
positioning segment (9, 10) can assume an end position in which the 
positioning segments (9, 10) form a portion of the feed duct (11). 

14. Conveyor according to one of claims 1 to 13, characterized in that the 
conveying duct (16) is formed by a split sleeve (31) which comprises a first 
end portion (34) adjacent to the transfer region (15) and a second end 
portion (35) remote from the transfer region (15) and at least one resilient 
element (36) is arranged on the second end portion (35), the cross section 
of the conveying duct (16) tapering conically substantially from the first end 
portion (34) to the second end portion (35) and being enlargeable against 
the action of the element (36). 
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ABSTRACT OF THE INVENTION 



The invention relates to a conveyor for elongate components (12) 
designed with a head and a shank. The conveyor comprises a feed 
arrangement (7). The feed arrangement (7) comprises a transfer arrangement 
(8) with a transfer region (15) in which a component (12) can be positioned. In 
the transfer region (15), a feed duct (11) having a head guiding duct (13) and a 
shank guiding duct (14) passes into a conveying duct (16). The transfer 
arrangement (8) comprises at least one catch unit (17). The catch unit (17) 
comprises at least one catch element (18). The catch element (18) is arranged 
opposite the head guiding duct (13) and penetrates at least partially therein. It 
can be deflected from the head guiding duct (13) against a spring force. 
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